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class Foo : protected virtual ^Gpp__rej p^ 



F6o ( j object _obj ) : jcpp__ref ( _obj ) 




//some JNI code 



virtual void f ooMethod (int ) 

{ V 

f fc^lX tlie JNI metiiod using virtual 
//invocation 



class FooUser 



r 



7 



Fog get_a_Foo() 

f^^C ^^oo^ ...;/7call Java method using virtual JNI 
[invocation 
Vceturn Foo( aFoo ); 



I proxy_name Qobject _obj, int _type); 
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1^ y,^-n^e (const pro^^g^^ g«°st'^'^>!g!^'j 
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Observer 



UpdateO 
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^ncr^Observer 









In 
if 




Doeumem 



Savef 
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Application 



tpenPocumentQJ 
DoCteateDoGumentO 
CanQyenDocamentO 
AboutToOpenDocumentO 
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MyDocument 








DoBeadO 




DoCreateDocumentO 
CanC^dnOocumentO 
AboutToOpenDooiiTientO 
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Java 



1^4 



Ahlnteiface 



US2 



AnlffterfaceUser 
■^8(obr, Anlnterliace) : voi 



□ ■ 



C++ 



Aninterface fProxy) 



^nlnterfiaceO 



^ j (-,1 )p 4^'Sviitual aCallback(arg 



const Callba ckArgument&) : void ^ 

C++ 



A 



AConcretelmpl 



•ISS^'SSISca.g :cons.Callb3cl.A,9Umen.4):vgd| 



i- 



void uscCAnlnterfaca if )l 
Sf.aCallbacktarg): 



C++ 




AnlnterfiaceLJser^; 



^use(obj : Aninterface) 



; voidp- 
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An Interface 



Java 

ent) : 



- 

Java 



Trampolines upport 



"^mapCobj : Object, ptr : long) : void| 
::,5:urirTiap(ptr : long) : void 
-I^lookupCobj : Object) : long 



AnlnterlaceUser 



.0. J:^Callback (arg : CalibackArgul^ entliJoid Jk!:»u5e(obi : Anlnterface) : void 

^9, ^ ^ 



Java 



4^ 

Coo 
Co5 



AnInterfiacelmpI 



.g^ REGISTRY : TrampolineSupport 



■;*Anlnt8rfacelmpl(ptr : long) 
^J§;aCallback(arg : CallbackAtgument) : void 
.^aCallbackNative(arg : CallbackArgument. ptr : long) : void 
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C++ 



Aninterface (Proxy) 



-5 -i; 

0^ REGISTRY : TrampolineSupport (Proxy) 



^AnlnteifaceO ' 
^AnlnterfaceO 1 
^'rtual aCallback(arg : const CallbackArgunnent&) : void = 0 



1 



C++ 



AConcretelmpl 



■^AConcretelmpIO 
^'rtual aCaIIback(arg : const CallbackArgument&) : void 



void ussCAnlntorface ifc) 
{ 

irc.aCailbacKars ): 



Java 



"An Interface ImpUlong ptr) 
{ 

REGlSTRY.mapCthis, ptr ]: 

) 

id aCallbackCCanbackArgumenlarg ) 



^aC8llbackNative( arg, REGISTRY.Ioohupphis)); 

} Java 



void JNICALL aCallbackNatjv8(JNIEnv" anv, 

jobjectthis, 
jobjoct arg, 
jlops ptij 

^AnlnterfacePfOxy p = (AnlnlerfaceProxy')ptr; 
CallbackArHument cppArg(arg): 



p->aCallbaek( cppArg ); 



} 
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AnInterfaceUser 



^use(obj : Anlnterfacei) 
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'An I n 19 if a CO 0 

^ 

conawcK.... Olong)thi£);//takB this as argument 
'AnInierfaceO 

REGlSTRY.unmap( flloag)this): 



C++ 



void aCallbacM con:i CallbacKArgumcnt & arg 
//do concrete tadc 

C++ 
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AddIv Heuristics to IdenUfy and mark 
callback methods 



^AanualIy mark callback mettiods 




Generate Java PToxf class that 
implements interface or eirtends ctess 
overriding an marked methods wrth 
speciat. delgating implemenUtions 



Generale correspandiog C** pr«V 
class usable as s^iperclass for c** 
classes that implement caUbacK 
meUiods 



Generate native Trampoline methods for 
marked callback mirthods 




public class Counter implements java; io.Serializable 

' ^ .^^^(i 



• public static final int UP « 1; ' 'f- 

public static final int DOWN « 2; "30 W 



private int max; ' — —t — ' >^ 
private int direction; -4— 1 0 A 

/"//creates a new UP-counter with the given maximum 
(I public Counter < int _max ) 

A * 

/ this( max, UP ) ; 
( ' 

"//creates a new counter with given maximum and direction 
public Counter ( int _max, int ^direction ) 
{ 



I li y- max = _max; 

y£ 't^l / direction = ^direction; 




) 

//counts in the direction speciSfied and outputs the numbers 
public void count ( ) 

if ( direction «== UP ) 

for( int I«0; Kmax; I++ ) » 
System, out .println ( + ' 

else if( direction DOWN ) 

for( int I=max-1; I>=0; I — ) 

System. out. println ( " " + I ); 



//returns true if this instance is an UP counter 
public boolean isUpCounter 4) 
( 



^ ^\^^ return ( direction == UP j; 



) 

//returns the maximum of the counter 

public final int getMaxO 

{ 

return max; 

) 

//creates a counter with the same maximum as this counter, but reverse direction 

public Counter getReverseCounter ( ) 

( 

return new Counter ( max, direction UP ? DOWN : UP ) ; ^ 

} 



:Java Model v^-'O :; 



m 



-ffl— Java 
^ ID ■ io 



• Serializable 



-B— Default Package 

UP 

down!?'- 

maxj 

direction 1"^ 




3lOb^ 

Counter(int)l?j '•""^'^--•3t2n*' 
CounterOntJnt) 

void countO f/1 l(p b" 

boolean is UpCounterOF-^^lgf^'' 

int getMaxOF ' '^'SlOtr 

Counter getReverseCounterOI^ 




.;C++ Model -\;s -)^.:^-^t: ' 




Classes 

Global nami^pace 
Counter 1^ 
upI^ 
downF 

'Counter([object,int) PI 
Counter(const jcpp_ref*.const char* 
Counter(const jcpp_dass*,const ch 
Counter(const jcpp_array*,jsize)I<i 
pounter(const Counter&)I5r. 



"i ^'^^^ ~^^ounter(iint _max)I>?[ 
■ - - * ^ ^ounterOint _max. jint _dir) 



-CounterOF5 

- Counter& operator== (const Counters 

- bool operator == (const Counter&)R;^ 
I bool operator N (const Counter&)R^ ^ 
^static Counter dyna_cast( const jcppP 



-——Virtual boolean isUpCounterQ const!*] 
int getMaxO const pi | 
Counter getReverseCounterQ const 
— Files 

3 javaJo_SeriaIizable.h H "jT^J^C 

1 java Jo_SeriIaizabIe.cpp FT 

3 Counter.hP 

3 — Counler.cppp 




|[virtual void Counter::countO 
{ 

jcppjocalenv * pEnv = jcppJocaIenv::getJocalenv( 0. "1.0"."Demo"): 
m_09Aceb3f.call{ pEnv, this); 
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